A conformational model of the action of general anesthetics at the membrane level. III. Anesthetics and the properties of membrane-bound enzymes: mitochondrial ATPase.
We have studied the effect of general anesthetics on the kinetic properties of the mitochondrial Mg2+-dependent ATPase. The enzyme is inhibited by anesthetics (alcohols, halotane, pentrane, ketamine) at concentrations of the order of those found to affect lipid-protein interactions. The inhibition appears usually uncompetitive with respect to the substrate, ATP, with a decrease of both Vmax and KM, indicating a possible stabilization of the enzyme-substrate complex. Arrhenius plots of ATPase activity show a striking increase in activation energy below 17-20 degrees C. Anesthetics affect the temperature dependence by increasing the activation energy above the break or abolishing the break whatsoever. An exception is diethyl ether, that induces a decrease in activation energy and a shift of the break to lower temperatures. Anesthetics make the ATPase insensitive to energy transfer inhibitor, oligomycin and dicyclohexyl carbodiimide. At low anesthetic concentration the oligomycin inhibition curve is changed from sigmoidal to hyperbolic, showing a loss of cooperativity in the inhibition.